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能。实验表明，添加 2%比例的复合材料在 2.0A/g电流密度下比电容为 129 F/g，
比未复合的MnO2提高 15%。 
5.共沉淀法制备的MnO2/La2O3 复合材料其质量比电容明显提高。添加比例
为 5%的 MnO2/La2O3复合材料在 0.1A/g电流时比电容为 205F/g，而相同条件下
MnO2材料的质量比电容为 166F/g，仅为前者的 81%。 
6．MnO2 /La3+复合材料的大电流放电性能显著提高。添加比例为 5%的MnO2 























As a novel energy-storage system，supercapacitors with characteristics of long 
cycle-life and high rate charge-discharge capability, can be applied in many fields. 
MnO2 has advantages in price, environment harmlessness, easy obtainment, A variety 
of MnO2 compounds were synthesized , the factors of influence on performance of 
capacitance were detected. Several  MnO2 composite materials were prepared  to 
improve specific capacitance. 
1. Four kinds of nanostructured MnO2 were synthesized by solid-state reaction and 
chemical coprecipitation method at room  temperature. Products synthesized with 
different reactants and conditions show different forms: amorphism or more integrity 
of crystal structure. The MnO2 synthesized by chemical coprecipitation method which 
mix KMnO4 and Mn(Ac)2 aqueous solution exhibited excellent capacitive behavior in 
2mol/L (NH4)2SO4 electrolyte，the specific capacitance of 166F/g and 112F/g were 
respectively obtained at current density of 0.1A/g and 2.0A/g ; 
2. Specific surface area is one of the factors influence on performance of capcitance, 
In an expanded range, the bigger the specific surface area is, the higher the specific 
capacitance is. When the specific surface area is more than 121m2/g, however, the 
specific capacitance decreases with the specific surface area.  
3. Besides specific surface area, the crystal structure is one of the factors influence 
on performance of capacitance. The capacitance and the capacitance retention, 
especially at high current density, increase significantly with fine integrity of crystal 
structure. 
4. MnO2 composited with smaller proportion V2O5 by mechanism milling can 
improve its electrochemistry performance at large current. The specific capacitance of 
129 F/g was obtained at current density of 0.2A/g, the value improves 15% compare 
to uncomposited MnO2; 
5. The MnO2/ La2O3 composite materials prepared employing chemical 
coprecipitation method improve the performance of specific capacitance . The specific 















the specific capacitance of MnO2 in the same condition is 166F/g, the value is only 
81% of the former; 
6. The performance of MnO2/ La2O3 composite materials is improved at large 
current. The specific capacitance is 147F/g at current density of 2.0A/g when 
proportion of La atom is 5%, the value improves 31% compare to MnO2 in the same 
condition; 
7. K0.5Mn2O4·1.5H2O material shows obvious redox peak at CV curve in 2mol/L 
(NH4)2SO4 electrolyte, that indicate the material have higher pseudo-capacitance. The 
specific capacitance which is more than 120 F/g was obtained at current density of 
0.1A/g, although BET specific surface area is only 21m2/g. 
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